[Studies on the respiratory control mechanism of medullary raphe nuclei and their serotonergic system].
Respiratory control mechanism of the medullary raphe nuclei were studied with some references to their serotonergic mechanisms. Anesthetized, paralyzed and artificially ventilated cats were used and their phrenic nerve efferent activity was always observed as an indicator of central respiratory activity. Following results were obtained. 1) Electrical stimulation of medullary raphe nuclei, namely, nucleus raphe magnus, obscurus and pallidus, produced dominantly inhibitory responses in the phrenic nerve activity, while raphe stimulation in the pons and more rostral portion did not produce any respiratory responses. The blood pressure was depressed by raphe stimulation, too, almost in parallel to the respiratory inhibition. These inhibitory responses in respiration and blood pressure were partially antagonized by cyproheptadine (0.3-0.5 mg/kg i.v.) and methysergide (0.3-0.5 mg/kg i.v.). 2) Raphe stimulation inhibited remarkably activities of the medullary inspiratory and expiratory neurons, similarly. 3) In the experiment, where single shot stimulus was added to the raphe nuclei at the various time point in the respiratory phase, raphe stimulation showed the retardative effect of inspiratory switching, in addition to the inhibitory effect of phrenic burst activity. 4) The mechanism of respiratory inhibition produced by raphe stimulation was analyzed by evoked potentials in the averaged phrenic nerve activity. The post-stimulus averaged potentials of the phrenic nerve consist of the depolarizing potentials of about 10 msec duration and the subsequent hyperpolarizing potentials of several 10 msec duration, the duration time depending on the stimulus intensity. When stimulation was given in high frequency, the post-stimulus averaged potential became flattened, and the phrenic burst activity was inhibited almost completely. But in the case of stimulation in ventral parts of the raphe nuclei, the initial depolarizing potential was comparatively more prominent, and when high frequency stimulation was given, continuous firing was observed in the phrenic nerve activity. At the time of the continuous firing, respiratory rhythmicity was disappeared completely. 5) Propranolol (0.3-1.0 mg/kg i.v.), which have been recognized to have 5-HT1 antagonistic activity, reduced the hyperpolarizing potentials of the post-stimulus averaged potentials, and methysergide (0.3-1.0 mg/kg i.v.), 5-HT1 and 5-HT2 antagonist, reduced both depolarizing and hyperpolarizing potentials. These phenomena would suggest strongly that hyperpolarizing and depolarizing potentials are related to the 5-HT1 and 5-HT2 receptors, respectively.(ABSTRACT TRUNCATED AT 250 WORDS)